A novel human volunteer pain model using contact heat evoked potentials (CHEP) following topical skin application of transient receptor potential agonists capsaicin, menthol and cinnamaldehyde.
The discovery of transient receptor potential (TRP) receptors has advanced understanding of temperature sensation, and pre-clinical studies have identified TRP as major novel analgesic targets in inflammatory and neuropathic pain states. We systematically investigated the sensory effects and interactions of TRP agonists capsaicin (TRPV1), menthol (TRPM8) and cinnamaldehyde (TRPA1) applied topically to the skin in 14 healthy human participants. Capsaicin lowered heat pain thresholds while warm detection thresholds were unchanged, suggesting an effect purely on nociceptor nerve fibres. The amplitude of contact heat-evoked potentials (CHEP) and evoked pain ratings were negatively correlated after capsaicin, whereas CHEP had been correlated positively without capsaicin in a previous volunteer study. Menthol caused cold hypersensitivity and cinnamaldehyde caused heat hypersensitivity, but neither had an effect on evoked potentials. The CHEP after application of capsaicin show features observed in some patients with painful neuropathy, and could provide a model for development of novel analgesics, particularly TRPV1 antagonists.